
 
 
 

 

 

 

Appendix 7-F 
 SEDIMENT POND CALCULATIONS 





























































































































 

 

 

 

 

 

 

 

 

 

SEDIMENT POND “D” 
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Sediment Pond “D” Calculations 
 
 
 Sediment Pond “D” is designed to contain and treat the runoff for the Wild Horse Ridge 
Blind Canyon Seam portal pad (Bear Canyon No. 3 Mine).  The pond is designed to contain the 
runoff from the 10-year 24-hour storm event in accordance with R645-301-742.220.  The area is 
shown on Plate 7-5A, designated as area AD-18. 
 

 

1 Soil Erosion to Pond “D” 
 
 

Use the modified Universal Soil Loss Equation: A = R x K x LS x VM 
 

Ref: Israelson, C.E., J.E.  Fletcher, F.W. Haws, E.K. Israelson, 1984.  Erosion and 
Sedimentation in Utah: A Guide for Control.  Utah Water Research Laboratories, 
Logan, Utah. 

 
A = Amount of soil loss per unit area 
R = Rainfall Factor 
K = Soil Erodibility Factor 
LS = Topographic Factor 
VM = Erosion control factor:  = 1.2 for bare, compacted soil 

= 0.1 for Seedlings, Brush 
 

For Sediment Pond “D” 
 

R= 16 ft-tons/acre/Hr. [Mean annual R value from Figure 1, (Israelson et al, 1984)] 
K = 0.1 tons/ Ac/EI       (Israelson et al, 1984) 
 

 
 

 
 
 

 
l = slope length     0.2 for 0 < s < 1 % 
s = slope steepness    m = 0.3 for 1 < s < 3 % 

0.4 for 3 < s < 5 % 
0.5 for s > 5 
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Drainage Hyd.  Slope  LS VM   A  Aa 
Area  Length  s   (%)                                            (ft³ / yr) 
AD-18  770  3.16  0.70 1.2 1.34         24 ft3/yr 

 
(a) assume 100 lb/ft3 unit soil wt. 

 
To allow a 5 year factor of safety for sediment storage: 

 
Sediment Volume = 270 ft³ 

 
 
 
 
 
2 Peak design capacity 
 
The pond is designed to contained the runoff from the 10-year 24-hour storm event.  The outlet 
structures will be designed to pass the volume from a 25-year 6-hour storm event. 
 
For Bear Canyon: 
 

10 Year  - 24 Hour  P = 2.1 in. 
25 Year  -   6 Hour  P = 1.8 in. 

 
Curve Numbers: Disturbed Area -   CN = 90 

 

Area  CN S Qu (in)  Area (acres)  Runoff Vol. (ft3) 
AD-18  90 1.11   1.18         0.9            3,855 
 
 
Total Runoff volume = 3,855 ft3 
Total pond volume required for runoff and sediment = 4,125 ft3 
 
 
The proposed structure is shown on Plate 7-11.  Following is the stage-capacity data for the 
proposed structure. 
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3 Stage - Capacity data 
 
The following table presents the stage-volume data for the proposed structure. 
 
 
Elev (ft)  Area (ft2)  Vol (ft3) Cumulative Volume (ft3) 
 
7644        42.20         0          0 
7645      208.65     125      125 
7646      467.98     338      463 
7647      825.02     646   1,109 
7648   1,274.70  1,050   2,159 
7649   1,962.65  1,619   3,778 
7650   2,871.97  2,417   6,195 
7650.5   3,243.73  1,529   7,724     Emergency spillway 
7651.5   4,003.10     ----   ------ 
 
 
 
The maximum volume below the emergency spillway is 7,724 cubic feet.  The required volume 
for the 10 year - 24 hour storm event is 3,855 cubic feet, and the design sediment volume is 270 
cubic feet, for a total design capacity of 4,125 cubic feet.  Therefore, the structure will contain 
the required storm event.  The maximum sediment capacity while still allowing for capacity of 
the design storm event is 3,869, which occurs near an elevation of 7649.  To allow for an 
additional volume safety factor, the maximum sediment level will be set at 7647, allowing a 
sediment storage capacity of 1,109 ft3.  The primary spillway (decant) will be installed 1 foot 
above the maximum sediment level, at an elevation of 7648. 
 
Sediment will be removed from the sediment pond in accordance with the plan presented in 
Appendix 3-K as soon as practical after it reaches 60% of the max design volume of 1,109 ft3 . 
 
The 60% Sediment Volume = 665 ft3 
The 60% Sediment cleanout elevation = 7,646.3 
 
The decant elevation = 7,648 
 
The volume above the decant = 5,565 ft3. 
10 - year 24 - hour storm volume = 3,855 ft3 
 
This will allow the pond to be decanted if necessary to a level to continue to allow for full 

containment of the design storm event. 
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4 Inlet Design 
 
The adequacy of the inlet design was checked for the 10 Year - 24 Hour event using Peak and 
Flowmaster software programs. 
 
 
Area  CN Area (acres) Slope Y(%) Hyd length (ft) Time of Conc. 
AD-18  90      0.9       3.2     771            0.170 
 
 
The following table summarizes the hydrograph and peak flow calculations for the watershed.  
The Peak software program was used to determine the peak flow. 
 
 

PEAK 
HYDROGRAPH GENERATION PROGRAM 

 
 
 
INPUT SUMMARY FOR W.S.: AD-18 
 
  STORM:     WATERSHED: 
 
 Distribution = SCS Type 'II'    Curve Number = 90 
 Precip. Depth = 2.10 in    Time of Conc. = 0.1700 hr 
 Duration = 24.00 hr     Area = 0.90 ac 
 
 
OUTPUT SUMMARY 
 
  Runoff depth = 1.1769 in 
  Initial Abstraction = 0.2222 in 
   Peak Flow = 1.03 cfs (1.1313 iph) 
    At T = 12.53 hrs 
 
 
 
The inlet consists of a riprapped channel from Ditch D-16D (Plate 7-1G) into the sediment pond.  
Following is a cross-section of the inlet and the ditch calculation output.  The inlet design was 
evaluated using Flowmaster. 
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Pond D Inlet cross-section 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The slope of the channel inlet is 1'/3' = 0.33. 
 
With a peak flow of 1.03 cfs, the resulting depth of flow = 0.14 ft. 
    The resulting velocity = 6.62 fps. 
 
To prevent erosion, a grouted riprap will be used to line the inlet. 
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5 Outlet Design 
 

The proposed outlet structures will consist of a 4" decant and an emergency spillway in 
the form of a tapezoidal rip-rapped channel.  The dimensions of the channel are shown on 
Plate 7-11.  The combined outlets must past the 25 Year - 6 Hour storm. 

 
Outlet Calculations 
 

Drainage area = 0.9 acres 
Runoff CN = 90 
Time of Concentration = 0.1700 hrs. 
Distribution = SCS Type II 
Pond area = included in drainage area 
Precipitation, 25 Year - 6 Hour = 1.8 in. 

 
The table below shows the calculated peak flow which must pass through the two outlets: 
 
 

PEAK 
HYDROGRAPH GENERATION PROGRAM 

 
INPUT SUMMARY FOR W.S.: AD-18 Pond Outlet Design 
 
  STORM:     WATERSHED: 
 
 Distribution = SCS Type 'II'    Curve Number = 90 
 Precip. Depth = 1.80 in    Time of Conc. = 0.1700 hr 
 Duration = 6.00 hr     Area = 0.90 ac 
 
 
OUTPUT SUMMARY 
 
  Runoff depth = 0.9258 in 
  Initial Abstraction = 0.2222 in 
   Peak Flow = 2.07 cfs (2.2781 iph) 
    At T = 3.22 hrs 
 
 
Flowmaster was used to evaluate the emergency spillway.  Based on the following calculations, 
the emergency spillway will pass the entire flow from the 25 year - 6 hour event.  Therefore, the 
outlet designs are adequate. 
 
The resulting flow velocity = 8.04 fps, so 6" m.d. riprap will be used in the outlet. 
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6 Protection From Rapid Drawdown 

 

In accordance with R645-301-553.300, Sediment Pond D cross-section A-A’ (shown on Plate 7-

11) was analyzed for rapid drawdown stability.  The analysis was conducted using a software 

program called SBSLOPE, released by the Office of Surface Mining. 

 

 The input data for the program was reviewed with Wayne Western, engineer for the 

Division of Oil, Gas & Mining.  The program is not capable of printing the output, so the output 

results were visually confirmed by Wayne Western.  The analysis resulted in a minimum safety 

factor of 1.36, which is greater than the required factor of 1.3. 
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